Regulatory aspects of mitochondrial phospholipase A2 from rat liver: effects of proteins, phospholipids and calcium ions.
This paper deals with the search for specific inhibitors or activators of the mitochondrial phospholipase A2. Convincing evidence for the existence of proteins in the mitochondrial or cytosolic fraction that function as specific regulators of this enzyme was not obtained. The enzymatic activity appeared to be inhibited at low substrate concentrations by lipocortin isolated from human monocytes. However, at higher substrate concentrations, the inhibition disappeared, suggesting either that lipocortin sequestered the phospholipid substrate or that the putative inactive complex of enzyme and lipocortin dissociated in the presence of excess phospholipids. The hydrolysis of the neutral phospholipid phosphatidylethanolamine was stimulated by the presence of cardiolipin and phosphatidylglycerol. It is unlikely that this is caused merely by the negative charge of these phospholipids, since other negatively charged phospholipids did not show this effect. Using a phospholipid extract from mitochondria as substrate, the enzymatic activity as a function of the Ca2+ concentration was determined. Only one enzyme activity plateau was observed. The calculated KCa2+ value of 0.05 mM suggests that the mitochondrial phospholipase A2 could be regulated strictly by the modulation of the free Ca2+ concentration in vivo. The two activity plateaus observed previously upon variation of the Ca2+ concentration using phosphatidylethanolamine as substrate could be explained by a Ca2+-induced transition of the phospholipid structure.